The thiol-disulfide oxidoreductase system in the cold-adapted bacterium Pseudoalteromonas haloplanktis TAC 125: discovery of a novel disulfide oxidoreductase enzyme.
In prokaryotes, protein disulfide bond oxidation, reduction and isomerization are catalyzed by members of the thioredoxin superfamily, characterized by the conserved C-X-X-C motif in their active site. Thioredoxins and glutaredoxins contribute to the reducing power in the cytoplasm, while the Dsb system catalyzes disulfide bonds formation in the periplasmic space. This paper addresses the question of disulfide bonds formation in a cold-adapted micro-organism, Pseudoalteromonas haloplanktis TAC 125 (PhTAC125) by characterizing the DsbA system. We found distinctive features respect mesophilic counterparts that highlighted for the first time the occurrence of two adjacent chromosomal DsbA genes organised in a functional operon. The sophisticated transcriptional regulation mechanism that controls the expression of these two genes was also defined. The two DsbA proteins, named PhDsbA and PhDsbA2, respectively, were expressed in Escherichia coli and characterized. Results reported in this paper provide some insights into disulfide bonds formation in a micro organism isolated in the Antarctic sea water.